Abstract School-entry screening data from North RhineWestphalia (NRW), Germany from 2007 were used to investigate child health care utilisation. We focussed on the influence of migratory background and parental education on children's (1) participation in regularly scheduled early recognition examinations, (2) immunisation uptake and (3) referrals due to a school-entry screen-detected complaint. The study sample consisted of 52,171 children out of 17 NRW districts. Bivariable, stratified and multivariable analyses were performed to identify relevant associations between social determinants and health care utilisation outcome parameters. Multivariable logistic regression showed that children belonging to families with a migratory background or low parental education were more likely to have an incomplete documentation of early recognition examinations and to be referred due to a new diagnosis. Children with migratory background were more likely to be sufficiently immunised than children with parents of German ethnicity. For all studied health care utilisation outcomes, kindergarten visit had a supportive effect. Conclusion: In general, the results of our regional study were in line with the results from national populationbased studies. Additionally, a larger likelihood of referrals due to school-screen-detected deficits in children with migratory background or low parental education was detected.
Introduction
Universal access to health care services is a precondition for good health [3, 21] . Although it may be assumed that public social security systems, as they exist in Germany, ensure universal access to health care services, inequalities have been described in countries with well-developed social security systems [1, 5, 8, 10, 11, 18, 19] . For example, the participation rate in regular health check-up examinations during childhood which are nationally recommended in Germany and covered by the health insurance has shown to be up to 20 % lower in families with a low socio-economic status compared to families with a high socio-economic status [5, 10] . On the other hand, the immunisation status of children was less likely to be complete in families with a high socio-economic status [10, 11, 19] , which might be attributed to increased scepticism about the usefulness of vaccinations in this population sub-group [9] . Comparable relationships between socio-economic status and health care utilisation have been observed in other European countries as well [8] .
In general, these findings were based on populationbased studies, like for example the German Health Interview Some results of this study were presented during the annual joint conference of the German Society for Epidemiology and the German Society for Social Medicine and Prevention in Berlin, Germany (August 22, 2010).
and Examination Study of Children and Adolescents (KiGGS) [5, 11] or the European KIDSCREEN study [1] . In addition, children's health care utilisation can be analysed with data from regular school-entry screening programmes, which are routinely conducted in most parts of Germany. Koller and Mielck have used school-entry screening data in the city of Munich to identify inequalities in children's health care utilisation [6] . Since data on social determinants, such as educational level, were not available at the individual level, Koller and Mielck used aggregated data on school district level to perform an ecological study [6] .
In contrast to Koller and Mielck [6] , North RhineWestphalia (NRW, Germany) school-entry screening programmes provide individual data for some social determinants. By using NRW school-entry screening data, we aimed to analyse children's health care utilisation. We intended to verify the results from the analysis of Koller and Mielck [6] and the national population-based KiGGS study [5, 11] regarding the influence of migratory background and social status on participation in early recognition examinations and immunisation uptake during childhood. Furthermore, we aimed to go beyond these studies by analysing the relationship between migratory background and educational level of the families and the identification of new diagnoses during school-entry screening, which might indicate a lack of previous health care utilisation.
Materials and methods
The school-entry screening programme in NRW is compulsory and regulated by law and has the aim to identify if the children are health-wise capable of starting school. For each yearly screening round, the census sample of children aged 5 to 6 is invited. The resulting data from these screening examinations were used for a secondary analysis of health service utilisation with an observational, cross-sectional study design.
The study population included all children who participated in the 2007 school-entry screening from districts of NRW that performed medical school examinations in accordance with a standardised model, the so-called Bielefeld model [7, 15] , and collected data on social determinants by a predefined questionnaire. The Bielefeld model is applied by approximately 80 % of the local health authorities and defines the school-entry screening procedure, applies standardised paediatric definitions for diagnostic findings and provides a standardised and anonymous form for data collection.
The analysis of the occurrence of new diagnoses detected during school-entry screening included only a sub-group of children. Those with at least one diagnostic finding on visual or hearing acuity, or deficits in kinetic or cognitive development were included.
The outcome variables were related to three different domains of child health care utilisation. The first outcome variable was the level of participation of children in the nationally recommended series of nine early recognition examinations which are scheduled at birth to the age of about 5 years. For further analysis, this outcome measure was dichotomised: complete (no examination skipped) vs. incomplete (at least one examination skipped). The level of uptake of nationally recommended vaccinations during childhood was assessed as the second outcome variable. The vaccination status was regarded as sufficient when in the 'International Certificates of Vaccination' of the children nationally recommended vaccinations were documented in the necessary dose. For further analysis, this outcome was dichotomised: complete vs. incomplete (at least one vaccination missing or insufficient) immunisation uptake. Participation in both, the early recognition examinations and the immunisation programme, was assessed by investigation of the respective documentation booklets. Based on the findings of a previous study [20] , it was assumed that a child had not sufficiently participated if the child's parents failed to hand over the relevant booklet.
Referral (yes/no) to specialist care due to a new schoolentry screen-detected diagnosis was the third outcome measure. If at least one complaint (decreased visual or hearing acuity, or deficits in kinetic or cognitive development) had been recorded during the school-entry screening, we distinguished between children who were already under treatment for this complaint, indicating that they had gained access to the health care system in the meantime, and children who were referred to a practitioner for further diagnosis and treatment, indicating that health care utilisation might have been deficient previously. A referral could occur in children who had never been diagnosed before with this complaint, but also in children who had been diagnosed earlier, for instance with decreased visual acuity for which the current glasses were not sufficient anymore. In the following, this outcome is shortly named 'referral'.
Parental education is one of the primary independent variables. It was constructed by combining information on the highest educational grade and the highest training qualifications of either the child's father or mother [4] . For further analysis, this score was trichotomised: scores 1 to 3 representing a low parental education, scores 4 to 6 medium parental education and scores 7 to 8 high parental education.
To gain information on the migratory background, the other primary independent variable, parents were asked which language they mainly speak at home with the child. The questionnaire differentiated between 'German' and 'other language'. Since 'other language' was not further specified, no information on the cultural background was available. When a language other than German was spoken with the child, a migratory background was assumed. Actually, this variable reflected the level of integration of the families in German society rather than the concept of migratory background as it is commonly used in official population statistics [13] .
Independent variables of secondary interest were single parent household (yes/no), presence of siblings (yes/no), duration of kindergarten attendance (at least vs. less than 12 months) and urbanisation degree of living area (rural/ urban). Larger cities are defined in NRW as independent urban municipalities (like Cologne, Düsseldorf, etc.), and smaller cities are compiled with rural surroundings to rural districts. This official distinction of NRW regions was used to define the urbanisation degree of the living area of the children. NRW consisted (in 2007) officially of 23 urban municipalities and 31 rather rural districts. Furthermore, the participation in early recognition examinations was used as an additional determinant in the analysis of immunisation uptake and referrals. Since children were often vaccinated during early recognition examinations and comparable tests, e.g., visual or audiometry tests were performed during early recognition examinations and the school-entry screening, an influence on each of the two outcomes can be hypothesised. As a consequence, the level of participation in early recognition examinations might act predominately as the intermediate variable in the causal pathways linking the determinants of primary interest to the outcomes of immunisation uptake and referral. Our main interest was in assessing the residual effect of migratory background and parental education remaining after adjustment for participation in early recognition examinations.
For descriptive purposes, absolute and relative frequencies were calculated for all dependent and independent variables. To estimate the strength of the associations between the primary determinants and each of the outcome variables, crude odds ratios (OR) were calculated based on simple cross-table analyses. Subsequently, based on stratified cross-table analyses, Mantel-Haenszel odds ratios (OR MH ) were calculated for the primary determinants, taking the effects of other single determinants into account. Finally, multiple logistic regression analyses were performed to adjust the associations between the primary determinants and each outcome variable for the combined influence of multiple covariates.
For each multiple logistic regression analysis, the initial model was built by entering all predictors that seemed to be relevant based on the literature and the results of the crosstable analyses. Each model was tested beforehand for multicollinearity of the included predictors, which resulted to be absent. For each outcome variable, the final model was constructed by backward elimination of covariates. Missing values were treated by case-wise deletion. Interaction effects were presented by showing the main effects. All statistical analyses were performed with SPSS 15.01 (SPSS Inc., Chicago, IL, USA).
Results
In 2007, 168,389 children from 54 districts participated in the school-entry screening in NRW. A total number of 116,218 children had to be excluded from data analysis, for various reasons: (1) living in districts in which the Bielefeld model for school entry screening was not applied (n08,924); (2) living in districts in which information on social determinants was not collected consistently (n 0 105,770); (3) high potential for coding error for the age variable (n0402); and (4) living in a district with potential coding errors for several variables (n01,122; coding errors occurred for the educational level of the parents and for new school-entry screen-detected complaints). Therefore, the final sample eligible for analysis consisted of 52,171 children (31 % of the initial sample) from 17 districts in NRW. The children originated equally from rural (n025,529; 48.9 %) and urban (n026,642; 51.9 %) districts. Since NRW is a diverse federal state in Germany, the included districts are further characterised by clusters which share sociodemographic characteristics, and the distribution of districts was made according to an updated analysis in 2011 [16, 17] . In the study sample, regions from all occurring clusters in NRW are included: less family-defined university cities (one of four districts in NRW), poor cities and districts in structural change (8 of 16 districts in NRW); wealthy shrinking and ageing cities and sub-urban regions (one of six districts in NRW); growing family zones (4 of 15 districts in NRW), growing and prospering regions (one of six districts in NRW); and family-defined districts with a tendency of declining and ageing (two of seven districts in NRW). The age of the children ranged from 61 to 82 months, and the sample comprised 26,867 boys (51.5 %) and 25,304 girls (48.5 %). Table 1 shows the absolute frequencies and prevalence rates of the unfavourable outcomes, according to the levels of each determinant. The table indicates also the available sample sizes for each determinant. The highest amount of missing values was present for the primary independent variable parental education (20.1 %), followed by the secondary independent variables siblings (19.8 %) and single parent households (14.5 %). All other variables had less than 10 % missing values. These rates of missing values were slightly higher in the population sub-sample available for the analysis of determinants of the outcome referral due to a screen-detected diagnosis.
Incomplete participation in early recognition examinations (IPERE) was less prevalent (31.6 %) than incomplete immunisation uptake (IIU) (58.7 %) or referral (55.3 %) ( Table 1) . Children of families with a migratory background or low parental education had substantially more often an incomplete history of early recognition examinations (53.5 and 45.5 %, respectively). These children were also more often referred to specialist health care (71.0 and 62.7 %, respectively). Compared with the reference groups, the prevalence of IIU was only slightly increased in these subgroups, however (60.9 and 61.7 %, respectively). Moreover, children from a single parent household and children who did not visit kindergarten were clearly more often at risk for IPERE and IIU and were more often referred for a screendetected diagnosis. Finally, IIU and referral occurred more The area type was determined by the district of living (rural district 0 rural, city district 0 urban) j Participation in all U examinations was used as predictor variable for the outcomes of incomplete immunisation uptake and occurrence of referral due to a new diagnosis frequently in children who did not complete the programme of early recognition examinations (Table 1) . Stratified cross-table analysis was conducted to assess the influence of the determinants of primary interest per stratum of each of the other independent variables. Complete participation in early recognition examinations, which was also evaluated as a determinant of the two other outcome measures, appeared to be the only independent variable responsible for a substantial shift (>10 %) of the adjusted OR MH compared with the crude OR estimate (Table 2) . Stratification for participation in early recognition examinations caused a change of the strength of the summary association between migratory background and IIU from 1.13 (95 % CI 1.08-1.17) to 0.91 (95 % CI 0.87-0.95) and between low parental education and IIU from 1.29 (95 % CI 1.22-1.36) to 1.09 (95 % CI 1.03-1.16). Likewise, stratification for the same variable reduced the strength of the summary association between migratory background and referral from 2.47 (95 % CI 2.27-2.68) to 2.08 (95 % CI 1.91-2.26) and between low parental education and referral from 1.71 (95 % CI 1.53-1.91) to 1.44 (95 % CI 1.28-1.61). The independent variable single parent household appeared as an interaction effect for the relationship between the determinants of primary interest and the outcome IPERE ( Table 2 ). As part of the multivariable logistic regression analyses, this was further investigated, the results are presented in Table 3 .
All measured determinants were included in the model. The determinant 'siblings' appeared not to improve the model on IIU and referral and was therefore excluded. Remarkably, when taking the other independent variables into account, the association between migratory background and IIU of the child changed from OR01.13 (unadjusted; 95 % CI 1.08-1.17) to OR00.88 (adjusted; 95 % CI 0.84-0.93), indicating a protective effect. Furthermore, child's visit of a kindergarten was quite strongly reversely associated with a history of IPERE (OR03.43) and to a lesser degree with the other indicators of insufficient health care utilisation. In addition, living in an urban area slightly decreased the odds of being under vaccinated (OR00.85; 95 % CI 0.81-0.88), but slightly increased the probability of the other unfavourable health care utilisation outcomes.
As already indicated in the stratified analysis, the preferred model describing the association between social determinants and participation in early recognition examinations appeared to include a term reflecting the interactive effect of migratory background and growing up in a single parent household. Therefore, the association between migratory background and participation in early recognition examinations was assessed separately for single parent households (OR02.07; 95 % CI 1.61-2.68) and non-single parent households (OR03.10, 95 % CI 2.91-3.95).
Discussion
Our study results showed an increased likelihood of IPERE for children of families with a low educational index and with a migratory background. After adjustment for other risk factors, not visiting the kindergarten showed the strongest association in children with IPERE. Children with a migratory background were more likely to be sufficiently vaccinated compared to children without such a background. Moreover, an increased likelihood of referrals was observed for these children and children with low parental education, even after adjustment for participation in early recognition examinations. Again, kindergarten visit seems to have a positive influence on the timely and adequate identification and treatment of complaints like visual or hearing acuity and kinetic or cognitive development. Generally, our study results on IPERE and IIU by children from the included districts in NRW are in line with previous findings from the national KiGGS study [5, 11] and with outcomes of the analyses of Koller and Mielck on school district level [6] . The prevalence rate of IPERE in children with migratory background in the current study was comparable with the prevalence rate observed in the KiGGS study for children with parents having both a migratory background [14] . This observation is compatible, since our definition of migratory background was based on the parents' report not to speak German with their child at home, which is more likely when both parents have a migratory background. Another often described observation is the increased likelihood of IIU in children of families with high socioeconomic status [11, 12, 19] , which was not found in our analysis. Only a descriptive analysis of the participation in separate vaccinations showed that the prevalence of IIU in these children was often as high or even higher than for children of families with low parental education (results were not shown). However, when analysing the completeness of the combination of all nine vaccinations, children of families with high parental education seemed to have more often all vaccinations complete than children of families with low parental education.
The interactive effect of migratory background and single parent household on the participation in early recognition examinations seems to be misleading since this interaction resulted unexpectedly in a smaller effect for children with migratory background living in single parent households (OR 02.07) compared to children with migratory background living in non-single parent households (OR03.10). This observation originates from the fact that unless the respective prevalence of IPERE is higher in children from single parent households (migratory background 63.8 %, non-migratory background 39.2 %) compared to children from non-single parent households (migratory background 50.5 %, non-migratory background 19.9 %), the difference in prevalence between children with migratory background and non-migratory background is larger in children from non-single parent households (difference 30.6 % points) compared to children from single parent households (difference 24.6 % points).
Due to the cross-sectional design and the use of secondary data, our study has several limitations which might have led probably to an overestimation of the strength of the associations. We were not able to determine, for instance, if the screen-detected complaints, resulting in the referral of the child, originated months or years ago and thus could have been detected earlier, or if they arose recently. In addition, there was neither information on the severity of the complaints available, nor if the diagnosis of the school-entry screening was subsequently confirmed by a practitioner or specialist. Moreover, due to migration during the life course of the child, the documentation booklets could have been incomplete. It was not possible to adjust the results accordingly. Furthermore, we were not able to analyse if insufficient health care utilisation was related to large distances to the next health care provider. This influence was only roughly taken into account by the inclusion of the type of the living area as one determinant for health service use.
The high proportion of missing values for the variable parental education could have affected the results as well. Therefore, we performed a sensitivity analysis using two scenarios, in which all missing values for this variable were imputed by the highest (best case) and the lowest value (worst case), respectively. It turned out that the worst case scenario, which was probably the most realistic one since missing values for other variables occurred mostly in children with a low parental education, hardly led to any changes in the observed associations (results not shown).
In this study, we focussed on the health care utilisation of preventive services (early recognition examinations, immunisation). Also the outcome measure 'referral' concentrated just on deficits of visual or hearing acuity or kinetic or cognitive development, and not on any acute disorders. Therefore, it was not possible to make general assumptions on health care utilisation of children of families with migratory background or low parental education. National results on the use of ambulant health care services of pre-scholars showed for example no differences in the use of paediatricians and GPs between migrants and non-migrants and children from different social status. Only the use of specialist services, as it is required after referral due to a school screen-detected diagnosis in the current study, was different nationally. A less frequent use of specialists, especially ophthalmologists, in migrants and children of low social status was observed [5] .
Another interesting observation was the fact that not visiting the kindergarten was strongly associated with a lack of health care utilisation, as it was measured in this study. This underlines the importance of kindergartens not only for the individual development of the child [2] but also as an assisting institution for families with regard to the use of preventive and health care services.
In conclusion, we could show that children's health care service use is influenced by social determinants. Regional data from the NRW school-entry screening programme proved to be a useful, yearly available data source for research on health service use. In order to gain a deeper understanding on barriers that hinder equal health care utilisation and to be able to improve health services accordingly, these data could be an appropriate source for extended analyses.
